We review some exact results obtained so far in the chiral Potts models and translate these results into language more transparent to physicists, so that experts in Monte Carlo calculations, high-and low-temperature expansions, and various other methods can use them. We pay special attention to the interfacial tension ~r between the k state and the k-r state. By examining the ground states, it is seen that the integrable line ends at a superwetting point, on which the relation ~r= r~ 1 is satisfied, so that it is energetically neutral to have one interface or more. We present also some partial results on the meaning of the integrable line for low temperatures, where it lives in the nonwet regime. We make Baxter's exact results more explicit for the symmetric case. By performing a Bethe Ansatz calculation with open boundary conditions we confirm a dilogarithm identity for the low-temperature expansion which may be new. We propose a new model for numerical studies. This model has only two variables and exhibits commensurate and incommensurate phase transitions and wetting transitions near zero temperature. It appears to be not integrable, except at one point, and at each temperature there is a point where it is almost identical with the integrable chiral Potts model.
INTRODUCTION
When Onsager published his solution of the two-dimensional lsing model in 1944, tl~ this was almost instantly recognized as a milestone in the development of statistical mechanics. Many new developments were inspired by his results. On the other hand, Onsager's techniques were far ahead of his time and, when he announced his incredibly simple result for the spontaneous magnetization as a comment to a conference talk, ~z3~ his paper attained a Onsager's loop-algebra solution method was generalized only in 1985 when Von Gehlen and Rittenberg t261 solved the Dolan-Grady t271 criterion within a one-dimensional generalization of the quantum Potts model. The connection with Onsager's 1944 paper was noticed by Perk, 128'291 showing that the chiral Potts modeP 3~176 is the first genuine generalization of the Ising model, with its "superintegrable" case 132~ solvable for two reasons: star-triangle integrability t3~ and loop-algebra integrability. ~' -8"26~ The chiral Potts model upgrades the fermions of Kaufman ~41 to parafermions. 2 It also provides an infinite hierarchy of quantum groups at roots of unity, with lsing as its first entry, t35'361 Thus the works of Onsager are still at the center of attention. This paper is organized as follows: In Section 2 we define the chiral Potts model and review some of the exact results obtained so far. t37-411 We pay special attention to the interfacial tensions er, giving several results that have not been presented before as such. 3 We show that the solvable chiral Potts models "superwet," that is, G= re~, at T=0 and T= To. However, Baxter t38'391 has shown that, for 0 < T< To, the interfacial tensions satisfy the inequalities G < er j + e j, so that the integrable line is in the not-wetted region. We use low-temperature expansions and the exact results of Baxter to further analyze the effects of various boundary conditions. We also
